An assay for the alpha-tocopherol binding protein mediated transfer of vitamin E between membranes.
A model system consisting of donor membrane (egg lecithin liposomes) and acceptor membrane (human erythrocyte ghosts or rat liver mitochondria) were used to investigate the alpha-tocopherol binding protein (alpha TBP) mediated transfer of alpha-tocopherol. Liposomes containing RRR-[alpha-3H]tocopherol ([alpha-3H]T) were incubated with acceptor membrane at 37 degrees C for 0-45 min in the presence or absence of rat liver cytosol or a dialyzed 30-60% saturated ammonium sulfate precipitated fraction of rat liver cytosol (Fraction B). Erythrocyte ghosts and liver mitochondria were compared and found to behave similarly in the presence of Fraction B. alpha-Tocopherol transfer activity (alpha TTA) typically varied 0- to 27-fold greater than buffer blanks, depending upon type and concentration of protein preparation. Gel filtration of Fraction B yielded one alpha TTA peak (liver mitochondria as acceptor) with an estimated Mr of 39,000. [alpha-3H]T recovered from erythrocyte ghosts pellets by HPLC suggest that the [alpha-3H]T was transferred intact. alpha TTA of Fraction B in the presence of varying concentrations of erythrocyte ghosts and liposomal [alpha-3H]T followed saturation kinetics. Optimal concentrations gave alpha TTA responses directly proportional to rat liver cytosol concentration. alpha TTA was inhibited only 5% in the presence of a 32-fold excess of cold liposomal alpha-tocopheryl acetate suggesting that the free hydroxyl group on the chromanol ring of alpha-tocopherol is needed for transfer. Coefficient of variation of repeated measures of alpha TTA in rat liver cytosol was 2.9%. Thus, the intermembrane transfer phenomenon of alpha-tocopherol can be studied quantitatively and can be used to compare liver protein preparations exhibiting transfer activity.